The reduction of cytochrome b558 and the activity of the respiratory burst oxidase from human neutrophils.
It is known that in respiratory burst oxidase preparations engaged in O2- production, cytochrome b558, a characteristic oxidase component, is partly reduced. This result has been interpreted in terms of a mechanism in which cytochrome b558 functions as an electron-carrying component of the respiratory burst oxidase, its level of reduction reflecting a steady-state partitioning of the cytochrome between reduced and oxidized forms as it ferries electrons from NADPH to oxygen. Kinetic arguments based on this interpretation have supported the proposal that the cytochrome is reduced at a rate sufficient to account for the rate of O2- production by activated neutrophils. We have confirmed the partial reduction of cytochrome b558 in neutrophil cytoplasts and in oxidase preparations exposed to NADPH, but have found that the reduction of the cytochrome bears no apparent relation to the activity of the oxidase, and can occur when NADPH is added to neutrophil membrane preparations that are unable to manufacture O2-. We therefore conclude that the NADPH-dependent reduction of cytochrome b558 seen in these preparations is unlikely to be a reflection of a catalysis-related steady state and that inferences drawn from such observations regarding the kinetic competence of the cytochrome may need to be reconsidered.